INTRODUCTION {#sec1-1}
============

Myiasis is defined as the infestation of live vertebrates with dipterous larvae. In mammals, dipterous larvae can feed on the host\'s living or dead tissue, liquid body substance, or ingested food and can cause a broad range of infestations, depending on the body location and the relationship of the larvae with the host.\[[@ref1]\] The distribution of human myiasis is worldwide, with more species and greater abundance in poor socioeconomic regions of tropical and subtropical countries. In countries where it is not endemic, myiasis is an important condition, where it can represent the fourth most common travel-associated skin disease.\[[@ref2]\]

Intestinal myiasis due to the larvae of the drone fly, *Eristalis tenax*, is reported sporadically from various countries, and about forty cases have been documented in literature.\[[@ref3]\] Two worms were presented and studied macroscopically by the naked eye and microscopically by scanning electron microscopy.

CASE REPORT {#sec1-2}
===========

Here, we report a case of intestinal myiasis in a 43-year-old male living in an urban area in the city of Alexandria, Egypt. The patient complained of gastrointestinal discomfort and frequent passing of living worms in his stool. He owned a store of imported wood in the suburbs of the city in a place where clean water is not guaranteed.

Two worms (one alive and one dead) in a sterile container having 0.9% saline were delivered for identification. They were put in 70% alcohol afterward to be studied macroscopically by naked eye for identifying their color and shape and to measure their dimensions. Subsequently, they were prepared for examination by a scanning electron microscope.\[[@ref4]\]

The two worms were identified by their distinctive morphology as larva and pupa of the drone fly, *E. tenax*. The patient was treated with ivermectin tablets 200 μg/kg body weight. The symptoms were relieved, and dead dark worms were passed afterward.

Macroscopical examination {#sec2-1}
-------------------------

### Larva {#sec3-1}

The studied larva was a third-stage larva of *E. tenax* drone fly, which was cylindrical, was creamy white in color, and was measuring about 1.7 cm without the posterior retractile respiratory tube. Its body consisted of 11 hairy body segments, each having a pair of prologs ventrally. The last segments had an elongated posterior breathing tube (rat tailed) consisting of three parts \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

![Creamy white larva and plump dark pupa of *Eristalis tenax* drone fly](TP-10-39-g001){#F1}

![Larva and pupa of *Eristalis tenax* drone fly](TP-10-39-g002){#F2}

### Pupa {#sec3-2}

The studied pupa was shorter (about 1.5 cm in length) and darker in color with a smoother plump body, especially from the anterior aspect with prominent two anterior spiracles. The respiratory tube was fixed and directed upward \[Figures [1](#F1){ref-type="fig"} and [2](#F2){ref-type="fig"}\].

Scanning electron microscope study {#sec2-2}
----------------------------------

### Larva {#sec3-3}

On microscopy, the body of the larva is cylindrical with a flattened ventral side, covered by arranged rows of hairs on each body segment, with the taller in the front and then gets shorter. They are very abundant and arranged haphazardly in the last segment near the posterior elongated breathing tube \[[Figure 3](#F3){ref-type="fig"}\].

![Flattened ventral aspect of *Eristalis tenax* larva showing head with antennae (a) and rows of prologs (p) and two anterior spiracles (as)](TP-10-39-g003){#F3}

The head bears two antennae with a rounded mouth and long tufts of hairs on the dorsal lip \[[Figure 4](#F4){ref-type="fig"}\]. The prothorax bares 6--8 longitudinal grooves covered with hairs on the dorsal side. Two anterior spiracles are found on both sides of the prothorax, which are pointed and retractile \[[Figure 5](#F5){ref-type="fig"}\]. The prolegs on the ventral side are equipped with fairly sturdy crochets, arranged in two distinct semicircular rows \[[Figure 6](#F6){ref-type="fig"}\].

![Head of *Eristalis tenax* larva showing rounded mouth opening (m) and two antennae (a) and anterior spiracle (as)](TP-10-39-g004){#F4}

![Prothorax of *Eristalis tenax* larva with longitudinal grooves (g), two anterior spiracles (as)](TP-10-39-g005){#F5}

![Prolegs (p) of *Eristalis tenax* larva with two rows of crochets (c)](TP-10-39-g006){#F6}

The last segment of the larva bears the elongated posterior spiracle (rat tail) divided into three parts: the first part is thicker with transverse segmentations and longitudinal grooves, covered with numerous hairs \[[Figure 7](#F7){ref-type="fig"}\]; the second part is retractile and thinner with longitudinal arranged hairs \[[Figure 8](#F8){ref-type="fig"}\]; and the third part is smooth with no spicules except for few setae at the tip. There are four rounded spiracular openings and a central scar \[[Figure 9](#F9){ref-type="fig"}\].

![Elongated posterior spiracle of *Eristalis tenax* larva showing its three parts](TP-10-39-g007){#F7}

![*Eristalis tenax* larva posterior spiracle showing second part with hairy longitudinal folds and partially smooth third part](TP-10-39-g008){#F8}

![Tip of posterior spiracle with spiracular openings (so), scarce hairs (h), and central scars (cs)](TP-10-39-g009){#F9}

### Pupa {#sec3-4}

On microscopy, the body of the pupa is rounded, stout anteriorly and tapered posteriorly with a flat ventral aspect. It is smoother than the larva with scarce spicules. The head and prothorax are fused with rudimentary mouthparts and prominent anterior spiracles \[Figures [10](#F10){ref-type="fig"} and [11](#F11){ref-type="fig"}\].

![Dorsal aspect of pupa of *Eristalis tenax*](TP-10-39-g010){#F10}

![Ventral aspect of pupa of *Eristalis tenax*](TP-10-39-g011){#F11}

The prolegs are absorbed with fine crochets \[[Figure 12](#F12){ref-type="fig"}\]. The elongated posterior spiracle is mostly similar to the larva with some differences. The first part is the same as the larva crowded with spicules \[[Figure 13](#F13){ref-type="fig"}\]. The second part has longitudinal folds with no spicules \[[Figure 14](#F14){ref-type="fig"}\]. The third part is transversally striated and thicker \[[Figure 15](#F15){ref-type="fig"}\], slightly flattened near the end with tuft of setae at the tip \[[Figure 16](#F16){ref-type="fig"}\].

![Rudimentary prolegs with crochets (c)](TP-10-39-g012){#F12}

![Respiratory tube of pupa of *Eristalis tenax*; thick first part crowded with hairs (f), second part with longitudinal folds (s), third part transversally striated (t), slightly flattened near the end](TP-10-39-g013){#F13}

![Posterior spiracle of *Eristalis tenax* pupa showing longitudinal folds of second part and transversely striated third part](TP-10-39-g014){#F14}

![Closer look to the end of the second part of posterior spiracle of *Eristalis tenax* pupa; longitudinal folds without hairs and transverse striated third part](TP-10-39-g015){#F15}

![Tip of the posterior respiratory tube slightly flattened with folds and tuft of hairs](TP-10-39-g016){#F16}

DISCUSSION {#sec1-3}
==========

Myiasis is the infestation of body tissues by larvae of several fly species of veterinary and medical interests. Here, we present a rare case of intestinal myiasis caused by *E. tenax* larvae. Intestinal myiasis maybe caused by ingestion of contaminated water or food by maggots of dipterous flies. Majority of the ingested fly larvae cannot survive in the digestive tract. However, the ingestion of larvae often causes diarrhea, and the larvae are then passed out alive in the feces. Some larvae seem especially able to survive such conditions.\[[@ref5]\]

True rectal myiasis may occur when flies are attracted to the excreta and lay eggs on or near the anus; the larvae may penetrate the posterior part of the rectum and obtain oxygen by placing their posterior spiracles in the anal region, causing irritation. Larvae of *Eristalis* are well adapted to this mode of life.\[[@ref5]\]

Few reports mentioned the presence of dipterous fly maggots in human feces in Egypt. Atal and Dubey and Zumpt recorded intestinal myiasis due to *Sarcophaga* species,\[[@ref6][@ref7]\] and Mazayad and Rifaat reported the first case in Egypt caused by *Megaselia scalaris*. Ahmad *et al*. reported gastric and intestinal myiasis due to *Sarcophaga* and *Oestrus* flies.\[[@ref8][@ref9]\]

There have been sporadic cases of human myiasis due to *E. tenax* worldwide, with about forty cases reported.\[[@ref3][@ref10][@ref11]\] Water resources, individual habits, and low socioeconomic standards are factors that may contribute to the development of myiasis. Intestinal myiasis follows the consumption of contaminated raw or uncooked food or water. The ingested larvae may not be destroyed by the digestive enzymes and may produce various unspecific gastrointestinal symptoms.\[[@ref3]\]

To our knowledge, this is the first report of intestinal myiasis due to *E. tenax* in Egypt.
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